Recent efforts at the Idaho Chemical Processing Plant (ICPP) have included evaluation of cesium removal technologies as applied to ICPP acidic radioactive waste . . streams. Ammonium molybdophosphate (AMP) immobilized.on .a polyacfLlonitrile support (AMP-PAN) has been studied as an ion exchange agent for cesium removal from acidic waste solutions. Capacities;. distribution coefficients, elutability, and kinetics of cesium extraction, have been evaluated. Exchange breakthrough curves using small columns have *been determined fiom 1M HNO, and simulated waste solutions. The theoretical capacity of AMP is 213 g Cskg AMP. The average experimental capacity in batch contacts with various acidic solutions was -1 5 0 g Cskg -.
INTRODUCTION
The Idaho Chemical Processing Plant (ICPP), located at the Idaho National Engineering Laboratory, reprocessed spent nuclear fuels to recover fissionable composed of mainly of metal, actinide, lanthanide, and fission product oxides and fluorite, The radioactive components comprise <1 wt.% of the total calcine volume [l] . Approximately 3800 m3 of calcined waste is presently stored in stainless steel bins placed within concrete vaults [2] . An additional 1.5 million gallons of acidic liquid waste that has a high concentration of sodium are being stored in tanks prior to final disposal. This liquid sodium-bearing waste was primarily generated from decytamination and solvent wash activities. Direct calcination is difEcult to perform because of the high sodium content. The waste was previously blended with aluminum nitrate or rafKnates from aluminum or zirconium fuel dissolution before calcination, Cesium and strontium are the major heat producers and contributors of the radiation field for both calcine and sodium-bearing waste. Radioactive and nonradioactive cesium are formed in the fission and decay processes and are present in ICPP waste. z ICPP calcines and sodium-bearing waste may undergo pretreatment by separating the radioactive constituents from the matrix prior to immobilization and.
final disposition. The inert matrix materials could then be disposed of as low level waste and the radioactive components (contained within a ceramic or glass form) would be disposed of as high-level waste in a geological repository. Removal of the cesium-al&s€rontitGm wmld-significantly decreasethe radioactivity level-offrrewdie~ however, removal of transuranic elements is required to decrease the alpha radioactivity level to meet Nuclear Regulatory Commission Class A requirements for the final waste form.
EXPERIMENTAL PROCEDURES
ReaPent Preparation. The dissolution of pilot plant calcines was performed as outlined by the parameters of Herbst, et al. [3] . The dissolution of actual zirconia and alumina calcine was performed as outlined by the parameters of Brewer, et al. [4] .
The actual sodium-bearing waste was taken from tank WM-185. This tank is representative of the various tanks containing sodium-bearing waste. Solutions of 2 g C s L in 3M HNO, and 20 g C s L in 3M HNO, were used for capacity tests. Other analyzed for molybdenum.
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Eauilibrium tests. In these tests, the resin weight was varied for a constant 10 mL, feed solution. with a fitted glass fit and stopcock to adjust flow were used to determine the breakthrough capacity at various flow rates. Table 2 lists the conditions used to determine breakthrough capacity. , .
Reduced
-. Table 3 contains results of the tests to determine ion distribution coefficients for selected constituents in the simulated and actual waste solutions. The distribution coefficients have been corrected for 67% fluid weight of the AMP-PAN, followed by an 85% correction to reflect the loading of the ammonium molybdophosphate on the support. It appears that AMP-PAN is selective for cesium in the solutions tested.
The cesium distribution coefficient reported for alumina calcine and alumina calcine simulant was calculated from uncorrected analytical data. The reported analytical values were less than detection limits; therefore, this value may be erroneous. Tests have been repeated using all of the waste solutions to verify the discrepancy in the reported cesium distribution coefficients between simulated and actual waste solutions. The results were comparable to the original test results. Due to time constraints, fbrther work has not been performed to determine the cause of this 3 e.?
discrepancy. 
Stability:
The chemical stability of AMI?-PAN when exposed to nitric acid was investigated by placing the AMP-PAN into different concentrations of nitric acid for various amounts of time. The data from this test appears in Figure 2 . There is a significant increase in the amount of molybdenum in the post-contact solution as time increases. There is a loss of up to 82.8 ' YO of the molybdenum in a 3M HNO, solution over a period of 600 hours (3.6 weeks) It also appears that, in the solutions tested, the greatest loss of molybdenum from the AMP-PAN occurs in a 3M HNO, solution. Breakthroqh Capacity: The breakthrough capacity is the quantity of solute which can be taken up by the column under test or operating conditions. It is always lower than the total capacity. Breakthrough capacities were determined at the point where Cp/Co=O.5; Cp=ion i n raf6nate and Co= ion in feed solution [9] . Results from column breakthrough tests are seen in Figure 4 . to the previous reported results of Sebesta and Stella [7] . The oxidation of the molybdenum began upon contact with the nitric acid solutions, as noted by a color change from blue to yellow. After 20 hours the column with the flow of 1.3 mL/min*cm2 was 66% oxidized. Complete oxidation had occurred within 48 hours.
As expected, the column with the flow of 5.95 mL/rnin*cm2 oxidized slower. Within 20 hours 6% had oxidized. Complete oxidation of the column occurred within 60 hours. EIution tests: The results from the elution tests appear in Figure 5 . The ammonium fluoride compounds tended to turn the columns white. It appeared that the AMP was removed iiom the PAN support. When ammonium carbonate was used to elute cesium, the AMP was removed from the PAN support and carbon dioxide gas formed causing the resin to sputter from the top of the column.
